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<£) Method tor preparing an a.uminum substrate ,or iitnographic printing p.ate. 

® A method o, preparing an aiuminum ^^^2 tL^A'S^SS ^ 
^nich comprises surface-roughening an aluminum a , uminum sub strate brush-grained by the 

ife^^ printin9 p,ates ; 
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background of the invention 

> »h,ch comprises spsciiiciy designed t^^^^T™ MM <« P«»9 pJ 

•~^r«^r^ - - „,., „, te , ,s « 

used ,n th,s printing method, a region which receivT, 1? * P ' 3,e SUrfaCe 0f a "'thographic printing plate 
to as ■■non-image portion'* and' ' ^^ZZZZ£ T" *" ° U *™« "* ^ 

> referred to as "image portion"). P6 ' S Water and receive s an oil-based ink (hereunder 

the s^MheTf ^^^f^ '« earning non-image portions^ 

one another, such as excellent hydrophi.icity an TVater rlZT °' h Pr ° perties whi ^ are in conflict with 
adhes,on to a tight-sensitive layer subsequently aortTL TT?, Cha i acXeris « cs as »•» as excellent 
mk.s adhered to non-image portions of the resulSno Lnn h - SUbS,rat6 h3S ,0W "ydrophilicity, an 
and this resutts in the so-caWback g round -cS^Z^q^ TT printinQ °P^on. 

poor water retention characteristics ^ds to the phe^en^ n, T ^ ^ USe ° f 3 * ubstrate "^ving 
a la^ge amount of dampening water is ^rZ^^'iTTT" 0 * Shadow ^ Prions unless 
printing plate becomes narrow;^' ' <- 1 . ', ° Ca,ted wa,er tolerance of the resulting lithographic 

To prepare an aluminum substrate exeunt in ' . , . , 

on the surface of an ^n^ pia ^ X ^^^^ es - ^ -regularities are in general formed 
these have been known, for instance. rheSS suZ! 1 * SUCh ^'^-^ining treatments 

graming. wire-gYaihing W methods such as ball-graining, brust 

mg electrolytically etching an aluminum plate in an 2 ^ 7, "^l* SUCh 35 3 method co ^- 
ac.d; and combined surface-roughening method I, S ^ c ° ntair " nQ hydrochloric acid and/or nitric 
mg treatrhents-anc electrolytic sLce-^S^ SeS a^rl " ^ace-roughen' 

Among these' surface-graining* ■me.hodt " f ^ US " Patent No - 4 ' 47 6.006 

through brush-graining arfd *i " surface-grai^ mSod^'^ 0 '' ' nS,anCe ' 3 meth ° d for ^ace-graining 
electrolytic surface-roughening' since ^^p^J^? ? 'combination of brush-graining an? 
quahty- and they are adapted for m«Jp f oo^^„^r2^ h tor l,thoQ ' a P hic PnTrtiQ plate excellent in 
generally been used a brush whose bristles are oreoir J , brush -9 ra ' n,n 9 process, however, there have 

. o„S^^^ method which makes use of oniy 

surface-roughening treatments have sWI been insuff^ ™. * 0mbmat,on of bruslvgrainmg and electrolytic^ 
and adhesion to a light-sensitive layer sub^e %^Sd" '1?' cna -cteristics 

roughened surface should be. shallow and smooth to some e S t ° ther words - the 'regularities of the 
preferred level, but this results in a decrease in P ir ! n ! * ' mpr ° ve the "Vdrophilicity thereof to a 
light-sensitive layer subsequently ap^d I i e if Te-f Water i re,3ined and the adhesion to a 

substrate .the water retention chaLe'Lcs th^ fo ™ d on the aluminum 

jn^rS and printing operations have increas- 

^^^^ 

than that accomplished by the" Li.ona TS^^^T!", WhiCh h3S ^ality'higtr 

wh.chhas wide water tolerance and is hardly comaminate d . P 9 P a,€ ' ' 3 Printing plate 
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l.ght-sens,t.ve layer subsequently applied thereto C ° mam,nated and wh ' ch * excellent in the adhesion to a 
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T he .nve.cs of this — have cc^—s ^^t^™-^ 
l0U nd out that the foregoing ob ect can ^^J^^ through the use of at least two k,nds 
roughening method in which an aluminum plate is surface ro g „, invention . 

BRIEF EXPLANATION OF THE DRAWINGS 

» ^ , „ a so— ^ .o. - ~ - - «— - inVe ""° n 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

- ^^sss^sass^-* 

Aluminum Substrate 
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■ Th e a.uminum plate used ,n the Invention is -^^3 
aluminum alloy plates comprising alummum as J« ^^^^ is vapor-deposited. Examples of 
well as plastic films laminated with an aluminum fi m or or wh c manganes e. copper, magnesium, 

the trace elements included in the a uminum aMoy ^ ar « ~ Qf these trace elemen ts present in the 
chromium, zinc, bismuth, nickel and/or ^^^^^ p , a t e used in the invention is a pure 
aluminum alloy is notmore *»;^ ft ^l^lSj pure aLinum plate from the viewpoint of 
aluminum plate, but it is presently difficult to ^"^^^ etem ents in a trace amount may be 
refining techniques. Therefore an a.um,nurr . plate ^ invention are not restricted to those 

•feed As has been discussed above, the aluminum plates . . M art and thus may 

Wmg specific compositions, may be those , cojnmorjr -wn and ujed ^ ^ ^ a 30Q5 yhe 
"appropriately be selected from, for .nstance JIS A 05a J fo q g mm 

aluminum plate used in the invention has a thickness ,n for instance, a surfactant solution an 

• . The aluminum plate is. if des.red. degr eased by treatmg w ,t ^ ^ ^ su 

organic solvent or an alkaline aqueous ^« ^^£Sj treatment may be omitted. Subsequently 
thereof prior to the ^-^^ ^ZtS^ two kinds of brushes having different 
the aluminum plate is subjected to he brush .gram g a e> 

bristle-diameters while supplying a slur y of an brasvetoffi s h ^ a brush used , n the 

in the brush-graining, a brush initially used .n the process * «» e ^ ^ 1 |S 

final brush-graining process is called a second brushy .n the ^ h J a Qr ? and 8) as will be seen 

sandwiched between a roll-like brush { 2 or 4 > "^^"^^ (5 and 6; or 7 and 8) these two 
from Fig. 1. In each set of the roll-l.ke brush ^^^^^ shortest distance between the outer 
support rolls in each set are arrange d " ^ ^™ ™ of eaC h corresponding rol.-.ike brush. It « 
surfaces of the support rolls « smaller ^ ^ ^ d ^ e a|uminum pla te 1 by conveying it at a constant 
thus preferred to carry out the gracing o the surface o the a.u p ^ ^ space between tne 

£ tt^sZES^ * - « — ° nt ° ^ 0< ^ a,Um ' nUm 

' pSe and rotating the ro.l-.ike brush to ^ZTJ^!Zs!ea^ comprising a rol.-.ike base and bristles 
The brush preferably used in the ; nvent, °"rL^ a Thafrs c steel wire having a uniform length which 
of a brush materia, such as nylon. P^P^*"»- ~ compriS ing a base having small holes 

a™e " on, 20 ,o 60 cm. a„0 mo* P™<«* '™ » ° p ^ e( , Ws r an 9 as - 30 to .000 
9 Th 6 <tom«y .< bnales » be Imp.an.e0 ol .he bris.les is no. M. lhan 0.57 mm 

„ and mo,o prele..bly 50 ,o 300 **^J^^„ 0 .64 mm and no. »» 1 00 - to »» 
£ Si - oTmrrS. n^man 0,4 mm. mo,e p.,.,.., no. _ ,,n 0.0 mm 



and not more than 0.30 mm for the second brush. 
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o, 7 mm , lhe resul1ing aluminum substrate 
^rxss^sar is r r co,,apse of ~ — 

• smoothening the sharp cor^^u^^"!^ " 'f^*' °' no1 m0re ,ha " °* mm is used for 

comp risin9 thick brislles a zz e j:rz eTZnTs? th,ou9h the 9,ai,ii ' 19 b * 

back d contaminaljon «J J ss^han 0^7 mm and for preventing , he occu , ence o( 

d,ameter of greater than 0.34 mm, a desired effect T I b " SVeS ° f 1he second brush have a 

cannot be ensured. effect of preventing background contamination 

1 —on is not restricted to a specific number, bu , p , ferably 

^^SS^.Z^^J^ - be used in the invention is no, likewise be 
'n an integrated system for Sroduano sill, more P^ably 1 to 2 brushes. ^ 
5 "•nUnuourty .carried out. it is necessary! reduce S r ^ f ° r lr6atin 9 th * Urates is 

In th.s respect, it is desirable to Inar^^X^^ re h qu,red *" •«* P^ess as short as pebble 

« f X^V^^^Z^ " - » - the range of from 

The brush rolls are preferably rotated in thf d^rSon ^ 7, meta " iC and exce,le "t straiglesT 

as shown in Fig. ,, but some of the brus Tr£ may be r l dir6Ction °< *• aluminum pltt 

and adhesion to a ..8^nS^ h ^rSCS; ^.^'^ ^tention characteristics 
b ^f^^ 

b V r^nt^^^ ^ P" Pared 

causes background contamination since 7e p^ does ZZ * "' th09raphiC Pri " tin 9 ^ which Tardly 

0.5 to ,.0um ( th9 tacer 10umR) "V We mated 0( „. lmentfon (a| , s ^ 0^ ^J^^- 

and effecfvely surface-roughened aluminum pl/tT lr6atmen,S ensures »» formation of a uniformly 

n.thodco^ 3.83, 998 . More specifically, the 

aqueous solution of an acid or a base. Examples of th T T 0f d '' SSOlvin 9 ^inum. such as an 

acd. persu.furic acid, hydrofluoric acid, phoTptonc a S niS thiS elChin 9 treat ™"' -re sulfuric 

of the bases .nclude sodium hydroxide potass.um h vd ovih T h ^ roc ^c acid, while examples 
Phosphate, sodium aluminate, sodium ^S^^£ r *" ttm tmiar * ^P*™*- Potassium £g£ 

«he surface of the aluminum Ze ^™^ 'T^ °' 3 b3Se ' *™ * ^ *rmed on 

desmuttrng treatment in which the plate 1.^^^^?^ ' S SUbjecled 10 ^ 

acd or a m.xture thereof. tr6a,ed W,th P h °sphor 1C acid, nitric acid, sulfuric acid, chromic 
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nl «,o i< if desired electrochemical surface-roughened. The elec- 
Subsequenlly. the aluminum plate s. U ^surea. ^ alternating 0I d.rect 

trochemica. surface-roughening treatmen tmwcwj*.^ ^ ^ nHr|c ^ solutio , n is als0 
current through the plate in an electrolyte such as ; a > electrochemical surface-roughening 

10-g/l) of aluminum ions. ' is in aene ral performed at an electrolyte temperature 

• The electrochemical surface-roughemng treatmen Ms .n gene P those ha v,ng rectangular 

ranging from 10 to 60 -C. The alternating current used .n th.s trea tnj y thereof is alternatively 
wav'eform'.-trapezbida. wave form or sinuso.dal -av« Jorm s o far as P c which 

exchanged: Thus, the alternating current may be sng, 'J^^^^^m surface-roughening 
are usua.ly used as commercial altemat.ng f^^^ 

treatment is desirably carried out at a «»^£«££2?F. Haired .^smutted by treating with a 10 to 
Preferably, the aluminum ^^^^^fSS^ solution (such as an aqueous solution of 
50% hot sulfuric acid solut.on (40 to 60 C) or a a. u ^ so)ution the plate IS subse- 

: Sm^aHc^r ^r sulfuric acid) for washing and neutralizing the 

^ The aluminum Plate thus proceed i, -*f E ^ 

characteristics and wear res.stance of the E ^ J m anodized layers arid in general may 

plate is not restricted to specific ones so fa as they can ,0 P mjc acj(j or mixture thereof. The concentra- 
te, for instance, sulfuric acid, phosphoric a ^.^^ 6 i pen(i]nQ on = t he kinds thereof, 
tions of these electrolyte can appropnately ^.^T^^Z^S of electrolytes selected and. therefore. 
■ , The conditions for the anodizat.on vary depend nc ^" tab , carrjed out a , an electrolyte 

, cannot unconditionally be determined but 5 to 70 • C. a 

concentration Vangirig from 1 to 80% by we.ght. ano J,o P ^ i to 1Q0 v for an 

current density rang.ng from 1 to 60 A/dm an e 

electrolyzation time ranging from 10 seco " d r S r t0 J i , m ' n o ^ j S on as an electrolyte, the aluminum plate is usually 

,n the anodization carried out in a sulfunc ^£ be used in this anodization method. Th,s • 

treated by a direct current, but an ^^'^^''tSSertJrion ranging from 5 to 30% and a 
e.ectro.yzation treatment is P^* d * * o ^ £cond.. The electrolyte preferably comprises alum.num 
temperature ranging from 20 to 60 C from , to 2 0 A/dm 2 , 

ions. The current density used ,n this treatment P efe electr o.yte. the aluminum plate is 
in the anodization carried out m a P^*;" 0 .^^ a temperature ranging from 30 to 60 -C. 
40 treated at a phosphoric acid concent* tnodUtion t im e ranging from 10 to 300 seconds 

a current density ranging from 1 to 15 Mim for n_ tnan 10 /rr)2 and m0 re preferably 

20 r 6 .rg^^^ 

adhesion of an ink to these defects during printing op**^ jf necessary , subjec ted to a 

After the anodization treatment, the surface of * e * ur ™ J be trea tments with alkali metal 
hyd rophilization treatment. The ^^^^J^^ZS. Patent Nos. 2,714.066. 3.181.461, 
sLates (such as aqueous sodium "^^J)" 6 ^!m Xmm substrate is treated by immersing or 
so 3 280,734 and 3,902,734. According to these methods, the a.uminu 

eiectrolyzing in an aqueous ^'^"^J^S^ substrate may likewise be hydrophilized by treating 
in addition to the forego.ng Paten t Publication for Opposition Purpose (here- 

with potassium fluorozirconate as disclosed m Japanese ™ 2 , 94 6.683) and by treating w,th 

under referred to as "J.P KOKOKU -y No . Sho 36-22 0 63 ( a. ^ ^ ^ ^ 

55 polyvinyl phosphonic acid as d.sclosed in U.S. Paten no ,. treatmen t after surface- 

"preferred aluminum substrates further ^'»*^ 8 ^S. immersing the aluminum plate in hot 
graining and anodization treatments. The ^^^^^ salt or exposing the plate to water 
water or a hot aqueous solution containing an morgamc salt o. o g 
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vapor. 
PS Plate 

Under-Lying Lav^r 
/ 

of a 
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phosphon.c acid, naphthylphosphonlc acid 11"^ have Su bstituent S such as phenvl- 
ZtmTeT SP K h ° niC 3Cid and e,h V'-e di phothon C ^ SP 0 l n,C ^ cer ^«c ' a £ 

pHiiiP^ii 
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The pr.nc.pal component for the back cZ i! 7* P &S are put in stack - 
consjstmg of saturated copolymer!^ polypi * ^ ° ne mem ber. se.ected from the orouo 

copolymenzed vi nylide ne chloride resins. SSS^^^T^ reS '' nS ' P ° ,yVinyl acetal ^ anS 

The saturated copolymerized polyester resin ™™ P °' ntS ° f not ,ess than 20 • C 

d a eleVfrL Th a e aC « «^ ThT ^ 3 '^'c acid 

acids, higher fatty add Tamil r 9 * USUa " y Used as 'abricating aqenis s „rh 9 ° phos P ho "'c 
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printing properties of the plate. aluminum substrate by a variety of 

- The back coat layer may be appl.ed onto the back ace o jsj a , ing , onto the 

methods. For instance, the back coat layer may be prepared ^J.JJJ^ c P a . solution or an 

aluminum substrate, the foregoing components o, f^^^,^ ^ cornpris ing forming the 
emulsion dissolved or dispersed .n a proper s olven and then * „ tne use of an 

foregoing components into a film and adhermg the the components into a molten film 

adhesive or application of heat; and a method compn. ng extrud, ng P ^ 

through a melt extruder and then adhenng the mol »n «m to « ed since it can ensure 

applying the components in the .form of ^^^^"^S this method are organic 

Z^^^T^T^^^^ S- Patent Mo. 4,64,50, which may be used 
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Light-Sensitive Layer" 
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A light-sensitive layer of a known .ight-sensitive c^o* ^Z^^ of 
prepared by the method detailed above and . ha * a p hy o ^ mainly 
Sght-sensitive compositions ^' e *^ compositions mainly corn- 
comprising o-quinoned,a Z .de compounds, and negaU ve wo g » a | ka li-soluble diazonium 

srL^ acid «* — 

containing photocrosslinkable compounds as ^^T^^^ as dis closed in J.P. KOKOKU Nos. 

, It is also possible to use liQht-sens^e layers for ^^°^ V p ^QKAI Nos. Sho 56-107246. Sho 
ShO 57-17172. Sho 38-6961. Sho ^ ^^^Sri^^i ■ 
60-254142. Sho 56-146145. Sho 62-194257, S c '^K^ Sho 58 U compositions 
Among the foregoing light-sens.t.ve substance * * a * e P those comprising addition poly- 

mainly comprising unsaturated double ' bond-contam n ^^^J ^y.ene groups and photopolymeriza- 

tions are preferabiy esters of 1 £ di ^^^ compounds 
disclosed in J.P. KOKOKU No. Sho X^J^M^to resms as disclosed in U.S. 

are esters of 1 t 2-dia 2 ona P htho q umone.5- S ulfomc ac,d ac id with phenol- 

Patent Nos. 3,046.120 and 3,188,10 and ejj of 1. ' 2 . g6165 and Hei 2-96761. Other 

formaldehyde resins as d.sclosed in ' ,„ r instance those disclosed in various patents such as 

useful o-naphthoquinonediazide compounds are for -"stance those a ^ ^ ^ 

J.P. KOKAI Nos. Sho 47-5303. Sho 48-63 B02 . Sh j> 48-6 ^£££^^17481. U.S. Patent Nos. 

' S :I S 1^05°'1.3 3 2 9.888 and 1.330,32 and German ™ "J,^^ through the reac tion of 
Particularly preferred o-naphthoquinonediazide ™PO»n6s*re ^ :^1 J^azonapmhoquinonesu, 
polyhydroxy compounds having molecular we.gh o not m ore tha^ i .ou ^ 51139402 

tonic acid. Specific examples thereof ^^^^^^^^ Sho 60-163043. Sho 61- 

?<£Z™ and us - Patenl 

N 1 os 74 3 4 ;0 S 2.80 9 ; 3,26,81; 3.130.047; 3,48,83 ^X^^^ - P***"* 



7 



EP 0 595 179 A1 



20 



25 



30 



35 



40 



45 



50 



55 



d ^onaphth 0 quinon e -4-sulfonic acid chloride aia20,1a P"thoqu.none-5-sulfonic acid chloride or i 2 - 

but preferred are. those having a rate o eT„! * 9 ' 0UpS a " d the amounts t"e<eof introduced 
diazonaphthoquinonesulfonic acid esters tr^T™ ™f hydr0X >" Oroups are ali 

.converted into 1 P- 

mole%, more preferably 20 to 99 mole%. completely esterified compound) of. not less than 5 

senspve'^mpr^incS comprises the positive- W or k ing light- 

we,ght and more preferably 15 to 40% by weight '" J '" a "° n > ,n an amoun * ranging from 10 to 50% by 

alkahne water-so.ub.e resin as a binder. E^S^^JT^ combi " a «°" with an 

Phenol-formaldehyde resins and creso.-formaldehyde^sin^ in ?* Water - S0,ubte ^o.ak resins such as 
es,ns .m-/ P - mixed- cresol-formaldehyde t^^^JTlr^ °~' ^ ^^^ormaldehyde 
formaldehyde resins. . ' and P her| ol-m.xed cresol (m-/p-/ 0 - or m-/p- or m-/o-)- 

~- ^ni S fX*L^*" s ^ ■'**»* * polynydre*. 
closed in j p. KOKAI No. Sho l-^^T.ZZ ST ^'- ^ox,, 9 , ou Va s S. 

hydroxy P henyl-(melh)acr y iate ^"^crylam.de, o-. m-. or p-hydroxystyrene and o- m- or p 

acryl.te he)ryl acry , a , e c»<^ w 7^^^r^^ , *T 1 aC ' V ' i '"'' t> "'" •»>* 
cnloroethyl acrylata. 4*ydroxybutyl acr.late oi^mJ, T . P n) " «'HMe. benzyl acrylale 2- 
<S> (Substituted) m.,h,crylat. s s £ " e,Kl » " f ' "-"""^V^inoetnyl .crylae 
butyl methac^. ,„,„, LthacrSate hCSUSST '^V T'""^ <"«<»Ylate, 
phenyl methacrylate, benzyl ™»'^ "J ^lohexyl methacrylate, „ ct y, mel h,c4le 

Jne/ »* « ™* — e,hy, »,„y, telone . „ v|ny , ^ ^ ^ 

(13) Unsaturated sultonamide's S^Z)tZ"LT. f ' , *"** ana ">«»cr yl „n«le. 
rylsmide. M-fm-a minosuifony lpr , sny , HZSZSi IT N -<™ l "°M'onylP'»„yl) , 
H^mlnoau^y^apmny,, icX^^^T.^^'' , ^^ l ™ l <'«." 

saturated sulfonamides of (melhjacrylic acid esters ^ a ™° s "»»"yl»»yO (meth)acrylamide; and un- 
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Moreover, preferred m o,e* weigh, of cognation 

The foregoing copolymers, if dewed, may be , useA n 9 ^ 
with polyvinyl butyra. resin, P°'y urethan ^^Cor i combination and the amount thereof is not more 

These alkali-soluble polymers may be i sed a one o ye composition . 

anhydride. fiance bisphenol A, p-nitrophenol, p-ethoxyphenol, 2 3,4- 

Examples of such phenols mclude. for instance. b ^ s f f ^ benzophenone , 4,4',4"-tr,hydrox- 
trihydroxybenzophenone. ^y* 0 ^™^*™^ 

ytriphenylmethane and 4.4',3",4"-tetrahydroxy-3 5,3 * ^methy p y a lkylsulfuric ac.ds, 

V Examples of such organic acids are ^ c ackl. » di«l««d m JP- «OKAI 

phosphonic acids, phosphinic acid^ph ^^^'^ ^ ^aYe p - tol uenesulfonic acid, dodecylben- 
Nos Sho 60-88942 and Hei 2-96755 and «J«* C ^£^ f pheny.phosphonic acid, phenylphosphin.c ac,d. 
zenesulfonic acid, p-toluenesu.f.n.c ac.d. ^^'^'^^d SophthaTic acid, adipic acid, p-toluylic ac.d, ZA- 

lauric acid, n-undecanoic acid and ascorb.c ac.d. acid jn the | ight -sensitive 

e8B S^SiK SSM - — 01 to 5% by wei9ht on the 

m onopa,mitate. sorbitan 

Specific examples o, amphoteric 
Sof^^ 

Rebon 15 (trade name of an alkyl im.dazo.ine . type ™™^™ c t*n f in the light-sensitive comporton 
^ pj£^l£ 01 * 5% ^ Wei9W ^ ^ baS ' S 0< " 

^X::^^o. used J, the l= .may ^ ^ 

visib.e image immediately after exposure to , fcflM and/o a dy o & 9 ^ g capable of le ng 

A5 A representative example of the pnntmg out agent sac sa , t -forming organic dye, for 

45 an acid trough exposure to light <P ho ^^uSc acSlde with a sa.t-forming organic dye as 
instance, a combination of and a combination o, a iWhJjW 

disclosed in J.P. KOKAI Nos. Sho 50-36 » B » nd ^ j p , K0KAI Nos . Sho 53-36223, Sho 54-74728 
compound with a salt-forming ^ ^ " 63-58440. Such triha.omethyl compounds .nclude 

50 ZS^^'^^ s. - — « e — in stabi,ity with t,me and c 

agents for coloring images. Preferred dyes mdu«« ^ Y J^ m B J # 103. Oil Pink #312. Oil Green 
55 soluble and basic dyes. Specific "^J^™?^"^ are a., available from Orient Chern,cal 
BG. Oil Blue BOS and #603. Oil Black BY, BS and i T 505 J i y 42535) Ethy| v , o|eti 

fndustries, Co.. Ltd.), Victoria Pure Blue. C^l * J L hy ,ene B lue (C. 52015). Particular* 

Rhodamine B (CI 145170B), Malach.te Green (CI 420UU) 
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The lighirsensive.rnmnnoiii«« ■ ... . UC " J ^'- 
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Th^ iinK« " ■ ' [\lo. She 62-293247 

".»enl,on. Ex am p tes ol s „l„e„, s „sed he,*, a ™ „ ™f « , " SUt,S " a " > , """ e < , "» »» rt Ihe 

0** <we, 9 r..d *. drying,. As ,„. coMed amoun d e Zl" » ' ""*""">' ' Bn 9 es "° m ° 3 » « 
exposure » r ed u e ea , bu , „,«, slr „ Z ,f ,„3J n ?„ Ui """ y ' i9W "*""">" *» 

weigh. on the basis of the total weigSt of the composln e ' 9ht ' m ° re 0 005 l ° "% by 

. for instance, those 

hght-sensitive compositions and photocrossSbTe fio X" en^ " ^ COm ^ s - P^opolymerZt 
denabte ght-sensitive copying materia | s coming Z^SiZ ™ mp ° SHions - A ™"9 these, Photohar- 
by way of example. p s,ng ll0m sensitive d.azo compounds will be detailed below 

agents, ,n particular, aldehydes such as ^^^^i h T P ^ m ^ ^ co ^ensation 
a condensate of p-diazodiphenylamine with formaldehvda ,aldeh f de or acetate in acidic mediums, with 

? «o^?^ for instance, co-condensed diazo 

disclosed in J.P. KOKOKU No. Sho III c <»Wnds free of diazonium groups Is 

-Us with aromatic compounds substituted wi^a^ 

groups be,ng particularly preferred. S °' Uble 9 ' 0U P S such as carboxyl and/or hydroxy! 

-o compounds obtajned through 

= those derived from in^a'nic ^^^55? ^ TT "*"" " "» -«*-" -Its 
sulfuric ac.d and phosphoric acid or comolex mH, T L ' e ' 9 " Wwhloric acid, hydrobromic acid 
are d ia20 resins whjcn are » * * »erec with zinc ch,oride. However. partLlarlyTeferSl' 

d.azo resins are detailed in J.P. KOKOKU No. Sho 47-7l6 • «„ n « ^ ° r9aniC S0,VentS - Sucn Purred 

Moreover, preferred diazo resins f urther inr h f d U ' S ' Patent Na 3-300.309. 

nalogenated Lewis acids such as te^uZZT^ !!? ?. C9 ' ,hose ha ™9 counter anions derived fmm 
sucj, P erch,onc acid and periodic acid ZZ£J ^^^Z^TZl^ 

preJ^pj^ from 5 l0 50% by ^ ^ 

_ wjth 

polymeric compounds are the same copo, mers Sted I atoll Examp,es of s ^h HpopSfc 

sensitive compositions and having r^^£^' n < ;° nnection ^ the positive-working Mgh - 

fonowt 0 9enera " y ,an9in9 ,r ° m 1 °' 000 10 2oloo as Sas h^se ha" 0 " 0 "" 5 (,) l ° ° 3) 3nd m ^ lar 
followmg monomers (14) and (15): 35 thoSe hav,n 9 repeating units derived from the 
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Further, other monomers «P d ^ z ^ e .^2tT^?n,ariz««io n of the foregoing monomers 

these specific binders. moieties derived from the unsaturated carboxylic acids 

;^St^ me. 9 . .ore P refer fy 0, to S.O 

^^^^^^ 

These copolymers, if desired, may be used, m he _ l,g regjn . other preferred .binders are 

polyvinyl' butyra. resin. PO^«S p Thydroxystyrene. halogenated pp.yhydroxystyrene 
novo.ak type resins, P"*™'-™* f,ed ^ 

and alkali^soluble resins having phenohc hydroxy. J W « na||on and , the amount 'thereof .ranges 

These alkali-soluble polymers may be used alone -or ijght-sensitive composition. 

fro m 40 to 95% by Weight based on the ^^^^^ , 0 r improving theink receptivity of 
■The light-sensitive composition may ~ m P"^ v ^copUmerwitf. an Alcohol, a novolak resm or a 
images, such as a half ester of a styrene-male.c anhydr de ' shQ 55 . 527 (=U . S . Patent No. 

aliphatic ester of p-hydroxystyrene as d.sc.osed m J.P. KOKA 
4.294.905). h m thP invention may optionally comprise a plasticizer for improving 

The light-sensitive com P os.t,on used .n the , aye r Specific examples thereof are bu y 

the flexibility and wear resistance o ; the ^^J^^.^:^^. dihexy. phthalate. dactyl- 
phtha.y.. polyethylene glycol. ^ 

phthalate. tricresyl phosphate, tnbutyl phosphate. ■ ^^JJJpij particularly- preferred. . ■ ■' - ' • - 
sulfonic acid and tartric acid. ■ . inven tion may comprise a dyestuff as a printing out agent 

■ for z^^^^^^- — • r and/or as ana9ent ,or co,or 9 

acids. Specific examples thereof which are y^*^^ xanthene.. iminonaphthoquinone, 
cause color change are t*"»nylrr^^ 

azomethine or anthraquinone type ^dyes such as Victoria Pu J 0j| B|ue BQS and #603 O.l Black 
Ltd) Oil Yellow #101 and #103. Oil Pink #312. Oil Bea. un u c ud) Patent Pur e Blue 

BY, BS and T-505 (they are all -ilable from ^^^^^.Mrthyl.Viotel (CI 42535) 
(available from Sumitomo Mikun, ChemeaM T^ d ^ CrySt J 4200Q) Methy ,ene Blue (C. 52015), Bnll.an 
Ethyl Violet; ™° e ^ Purple. Auramine. 4-p-diethy.aminophenyl 

fminonaSoqulnone and ^^^^^^'cotoM and converted into colored ones 
On the other hand, examples of dyestuffs which are inn y neny , a mine, diphenylam.ne. o- 

are .euco dyes and primary and secondary arylamine type dyes suc diam . n0 P djphenylmethane . . p.p'-bis- 
ch.oroaniline. 1 .2.3-triphenylguan.dme naph ^ ,am js . dimethylarninotri p h enylmethane. p.p-b.s- 
dimethylaminodiphenylamine, i.^*^'!^J£^e thyltriphenylmethane. p.P'-b.s- 
dlmethytominodir^enylmethylimin* 

dimethy.aminodiphenyl-4-anilinonaph^ dipne ny.methane type ones, with tnphenyl- 

Particularly preferred dyestuffs are tr ,p eny Ime^ane a p particularly preferred, 

methane type dyestuffs being more ^^^^'.^altrv. composition in an amount ranging 
The foregoing dyestuffs are .n ge ne aP used m the g ^ ^ basjs Qf ^ ^ weignt of 

from about 0.5 to 10% by weight and preferably about 1 to 5 /c y 

the composition. comprise cyclic acid anhydrides, phenols, organic acids 

The light-sensitive composit.ons may further compnse , cy ^ ^ ^ ^ as those 
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KOKAI No Sho 62-251739 f- u <? P»7- ™ ? 3,6 ° r9amc S0,yen,s as disclosed in J.P. 

t.J 7 . . "V 51739 <- u s - Patent No. 4,764,450 which may be used alone or in combination 

exposure is reduced but h ^Jn^n^tTS 27^" ^ ° f ' ight ' equired f °' ima 9 ewise 
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» recJceTe'Z rlXl^ ^ *us formed on the substrate to 

prevent the formation of an n^Zlae ^Sf^S^T^ ^ * Pr ™ ng ,rame and t0 

J.P. KOKAI No. Sho 50-1258u5 and I J pTokOKU ?£T^' S^X® ° f SUCh ma * ' ayerS are disclosed in 
4.268.611; 4.288.526 and 4 626 4^) A^rn^v I m! t 6582 7" Sh ° 61 - 28986 ("-U-8. Patent No. 
• onto the surface of the lighlsensTive TeXmLTZf 7" ,USin9 so,id P° wder 

30 Sho 62-62337 ( = U.S. Patent No 5 028 5ll) 9 a ee"«*°" of heat as disclosed in. J.P. KOKOKU No. 

layer excessively increases Xn the p? Z 1 . T" Xh@ "Sensitive .layer and the,back coat 

slipping properties thereof is hus educed^and accordTnn, ^ them ^ inCreaSes '' the 

■• surfaces of. the light-sensitive and" aTESS- h Edition hf" . ^ ^ ^ ,0rmed on bolh 

not more than 10um and more pref erabrv^2^ to 8Lim iMh average he.ght of the projections is preferably 

the formation of fine.ine images becomes difficuTri 2 ? IT- 1 "?* 6XCeedS the upper limit ' 

tone reproduction is also h '9™9ht Prions decreases and the 

sufficient in' the adhesion, unde ^ vaclrr ^ to aTorS n ' S ' eSS J han 2 Um < resulting PS plate is in 
an indistinct image ^ ' f * ^ 3 Pr ° b,em °' the ,0rma,ion of 

mg/m-and more preferably 2 o 150 1/™ ! thl a L ^ ^ Preferab,y rangeS ,r ° m 5 t0 200 
are easily formed on the surfaces of The^inh f e amount th ^eof. exceeds the upper limit, scratch marks 

between L light JnsL C^^Lcfc^^^ ^ *• COntact area 
less than the lower limit the Suftino re otal £ L « V UP ° n PUttin9 them in stack > while » « is 

transparency during priming" " " " " ,^SU^,C,en, ,n the adhesion ' under vKuum, to an original 

Plate-Making 

from T a he .i 9 P ht ^^^Tc^^tZ^ *7* " ^S^' * actinic light 

tungsten lamp and then developed P ' ^ tamp ' 3 m6,al haNde ,am P' a xen °" '*™P or a 

p.^:^ r deveiopers a - d «* *~ p* 

inorganic alkaHne agent such a soS sSical J re P' enisher compositions include 

tertiary pho^.'am^m tJSrnlSp^^ " at6 ' ^''^ Ph ° Sphale ' P° tassium 
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hydr0xW e; and cyanic a.Ka.ine aoents such ^^^^Z^^ 

S : P ano.a mi ne. ethy.eneimine, ^•^^^"2^ or in combination. 
, n the invention, these aikaline agents may be ^employed a o ^ ^ 

Among these alkaline aqueous solutions^ tl^se p.ef en e ^ 
working PS p.ates are aqueous solutions o spates sucha ^ sod ^ ^ ^ ^ ^ w6 

because the developing ability of the ^Z'ZlZTrtiUe siLte (in genera, expressed in terms of 
SiO z to the alkali metal oxide M 2 0 which are components crt oj ^ developers are 

the molar ratio: t Si0 2 MM 2 0]) and the ■<?«*^^ ( £XZ ranging from 1.0 to 1.5 (i.e., [SiO,]/- 
aque ous solutions of sodium **™* a ™l d by weight as disclosed in J. P. KOKAI- No. 

[Na.0] ranging from 1.0 to 1 6). ^ " aqueous alkali metal silicate solutions hav.ng a ratia 

Sho 54-62004 ( = U.S. Patent No. 4.259,434) ana aqu °° Sj0 content o1 , l0 4% bywe.ght and 

[S i0 2 MM) of -0.5 to 0.75 (i.e., j^H^O] ^^^^n. of the alkali metals present in the 
containing at least 20% of potass.um on the ^ t0 = ^ Patent No . 4,259,434).- - ' " 

developer as- disclosed in J.P. KOKOKL No Sho 57-7427 ^ OA machine , it ha s been known that a 

When the PS plates are developed w an automa ,c deve p J ^ ^ m 

,arge amount of PS plates can be process ec ov ^^ developer .s 

developing tank if an aqueous solution (repen-s her) hav * , n the presen t invention: For 

added to the developer. It is also P^ erred t ^/^f r Vcom P rises using an aqueous solution of sod,um 
instance, there can preferably be used a method 1 wh eh compr ses 9 f from y0 t0 ,.5) 

si,icate having a molar ratio: Si0 2 /Na 2 0 rang.nc, No . sho 54-62004 (=U.S. Patent No. 
and an SiO. content of 1 to 4%. by we.ght as dis ^^^^^ apueo us solution of sodium silicate 

4 259.434) as a developer and continuously or '"^'^'y^^s^^siO.MNa.O] ranging from 0.5 to 
oilenisher) having a molar ratio: SiO 2 /Na 2 0 'ranging from , 0.5 * ^^ se& ^ o6 a method which makes 
. .5) in proportion to the amount of the P~"*^ ta " ^ ^° M] of 0 .5 to 0.75 (i.e., [SiftWfcO] of 
use of an aqueous alkali metal s.licate so.ut, on ha ^J ^f^^,^^ and an aqueous alkali metal state 
V.0 to 1.5) and an SiO. content of 1 to - ^ b * 3 f S i0 2 MM 2 O] of 0.5 to 1-5) as a replenisher, both 

solution having a ratio: [Si0 2 ]/[M of 0 25 to I 0-75 ( ^ basis of the tota , gram atoms o the 

X£V^^^^^^^ in JP - K0K0KU No - Sh0 57 " 7427 ( 

™a,»^^^^ 

and the amount thereof to be supplemented can , be saved b > < J used as a developer and th.s 
aIka .i metal silicate. Therefore, the alkali meta sil, ^J^.*^,. However, it has been known that 
results in a reduction of the running cost and th J a ^ minum from the substrate of the PS 

the increase in the activity of the develops . ads to J^^^ As such a dev e.o P er system having 
p,ate and that insolubles are correspond^. ^MnSance a combination of a developer having a high 
a high activity, there can preferably ^^^ caXe M U has a molar ratio: Si0 2 /M 2 D of 

„ activity and comprising an aqueous sout.o of an ^ 8 » lenl8her cornpris ing an aqueous solut.on 
0.7 to 1.5 and an Si0 2 content of 1.0 to 4.0 U by we.gm a v ^ cQntent of 0 5 to 

of an alkali metal silicate which has a molar rat,o. S.0 2 /M 2 0 

4.0% by weight. invention for the development of the positive-working and 

The developer and replen.sher used m the n "^"^ ,0r kj ; ds of sur f ac tants and/or organic solvents for 
45 negative-working PS p.ates may options f^^^Z^ substa nce S formed during development 
promoting or suppressing deve,0 P^ t ';^ e d X q rportions of the resulting .ithographic printing plate, 
and tor improving the ink receptiv.ty the .mage . P°^° ampho teric ones. 

Surfactants preferably used herein are an«n^c- ^ n0 JJf J ch as polyoxyethylene alky, ethers. 

Examples ol surfactants preferably used are_ "^"^ S "™ C , henyl ethers, polyoxyethylene po.yox- 
50 po.yoxyethy.ene a.ky.pheny. ethers. P*^ ^ acid partial esters, pentaerythritol 

"propylene alkyl ethers, glycerin fatty acid pjrw [^J^ sv J se 1atty acid partial esters, po.yox- 
tatty acid partial esters, propylene glycol 1a "V ^TnTsorbitol fatty acid partial esters, polyethylene 
y^ylene sorbitan fatty acid partial ^'J^ff^ ^^leneWfl-d castor oils, po.yox- 
g.yco. fatty acid esters, po.yg.ycerm tatty sad ^^^J^, N.N.bis-a-hydroxyalky.ammes, 
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-PV— acid salts, po.yox- 

fosuccinic acid monoam des, petroleun s^nic LSd «7 % k ° ,eyl,aUrine ' disodium sa »* of N-alkylsul- 
fatly acid alkyl esters, aikylsu IfurTc acid Te^^^L^),"?"" ^ ^ Mc acid estei ««« °< 
5 acid monoglyceride sulfuric acid S slL r^v^ T X f yte " 9 a ' ky ' Gt ' 1er SU " U,iC acid e5le ' salts ' < a »V 
po.yoxyethy.ene styry.ph.„^ «»»uric acid es.er saj 

yethylene alkyl ether phosphoric acid ester saUs nni V phospho " c acid ester salts, polyox- 

sa.ts, partial* saponified P-ducts *st^ ethe ' -id ester 

olefin/maleic anhydride copolymers and na^Sn^ H ^PO'^ers, partially saponified products of 
« factants such as a.kylamL Tte ^^1^^"" ^ SaltS/tomia,in condensates; cationic sur- 
po.yethy.ene.po.yamine deriyaTJes; ^£ ^T^™ 

acids., sulfobetaines. aminosuHurlc acid esVers and fm H» , Carb ° Xy betaineS ' a ™"ocarboxylic 

foregoing surfactants can be rep^^Z^*^ ™' * P^WMene" moiety of the 
ypropy.ene.and po.yoxyouty.eneand t^ T.S^^u^^^ 

Examples of other surfactants preferably 7sZ Tare T^^T P ' 9SenUnV9 " 6(m - 
molecules, perfluoroalkyl groups. Specific T °^ nlai,,in9 ° nes havin 9' in the 

ky.carboxylic acid sa.£ ^rfEc^oiSuBSrSd sa Ts and 0^ t ° nM SUCh 35 P6rflu ° roa| - 
photeric type ones such as perfluoroalkyl betaines f c^li ' 1? ^"""^osphonc acid esters; am- 
monium salts; and nonionic type ones such a TLhIT'L T P erfluoraa »<y, trimethylam- 

adducts,,o<igomers carrying peloroJky! groups and ZSSS^'^ PerUMk * ethy.ene. oxide 
groups and lipophilic groups, oligomers carrvim rl^ ^ 9r ° UPS ' oli 9 omers perfluoroalkyl 
9-^andurethanesc^ ^ophilic groups and .ipophi,,^ 

and the amount thereof added to the 
The organic solvents which may be adde^ to ° ° 1 ,0 5% by wei 9 ht ' 

solubility in water of not more than about ^0" bv SSS^ Se ' eCted from those ha ™9 

Examples of the organic solvent include ° phe^ ethano. 2 oh^n m0re ,ha " 5% by weiaht 

butanol. 4-pheny|.2.butanol, 2-phenyM -butoS 2 nh^ 2 - pben y |ethan °' 3-phenyM- P ropanol. 4-phenyM- 
alcohol, m-methoxybenzy, alco'hoT^^^^^^^ o-methoxybenzy, 
cyclohexanol. 3-methy.cyc.ohexanol 4^^^ " nS ^T' ? yC,0hexano1 - 
diethanolamine. The amount of the organic wS^wih. P V ethanolamine- and N-phenyl 
respect to the total weight of the developer l^T * ^tT* ^ °' 1 t0 5% bv weiQ h' with 

closely related to that of the .urtaclLTKie^i thTZo T^ 00 " 1 °' ° r9aniC s 0 '™ 1 is 
with the increase in that of the organic ^^^b^LTST,. the •urlactont should be increased 
and that of the organic solvent is great. th« rc ganic so^ent 1 T"' ° f ani ° niC Surfactant is ,ow 
result good deve.oping properties of the com ^^^ST™* ^ ^ aS 3 

^c^X'^^ P * P— -V f-her comprise 

particular.yeffective in the deilopme^nSe^^?'?, " th ° 9raphiC printin 9 P'^ a ^ this is 
salts. Examples of reducing agents preferi^ US J T a^ !, ! plate ^ com P risin 9 light-sensitive diazonium 
compounds such as thiosalicy.ic^cid.C^ 39entS ' for instance - P^o.ic 

cin; amine compounds such as phenylenSa^ and 2-methylresor- 

such as sodium, potassium and ammon£m 12 ? 0 1 ^inorn/n * h)f * azme ' and inor 9anic reducing agents 
acid, phosphorous acid. hydrogenphosphoTo us ac£ Z«l Z 35 SU ' fin, ' C aCid " "^rosulfurous 
dithionous acid. Among these. 'those ^S^L^i ri y h ^2f^°T 8 ^ 1h, '° SUlfUriC add a " d 
sulfites. These reducing agents are preferably used 7n 1 ? Preventing contamination are 

basis of the weight of the deve.oper praS, y employed ran9 ' n9 fr0m °-° 5 l ° 5% by wei 9 ht »n the 

are caproic acid, enanthyiic acid capriHc Z^lJT^Z^Z™?" ° f ^ a "' PhatiC Carbox y ,ic acids 
the alkanoic acids having 8 to 12 carbon ^sZZ^nTcZT ^ 3nd Stearic acid ^ 

unsaturated ones having. ,„ the carbon thZZSSl^^T^^ ^ a ' iPhatiC addS ™ y be 

Examples of the aromatic carboxylic acids are 11 I I m9 branChed carbon chain s- 
rings such as benzene, naphthalene ™nf JSSceT. rinTfoMnst 9 'T** ^ °" the aromatic 
zoic acid, o-hydroxybenzoic acid, p-hydroxybenzoic acid 0 «m T*' °- Ch,0roben2oic ^ P-chloroben- 
dihydroxybenzoic acid, 2.5-dihydroxybenzoic ^Sc 2 6 ^di'hvH h ° ,C aCid ' p - amin °benzoic acid. 2.4- 
3.5-dihydroxybenzoic acid, gallic b^^^^^^TZ ^%^^y^c acid. 
1~ acid, .naphthoic acid and ^T^SSSSX^ « 
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^ The foregoing aliphatic and aromatic caiboxy.ic acids are preferably used in the form ol I sodiu^ 
potassL or' ammonium sail lor improving the so.ubility thereof in ^J^^^^ ™ 
Lhnxvlic acids used in the developer is not restricted to a part.cular range. Howeve., if they a.e used in an 
amount of Ss t.S 0 % by weight, the desired effect thereof is not anticipated, while if they are used ,n 
an amount TZre "than loi by weight, any further effect thereo. is not anticipated and , other additives 
Z sZrtaneo™ v used they Lerrupt the dissolution thereof. Therefore.' the amount of the carboxylic 
Z^ZSX^r^OA to 10* by weight and - m0 re preferably 0.-5 to 4% by weight on the bas,s 

V^S^S ^Ks^tn^nvention may optionally comprise conventional, known 
campb'nds such as antifoaming agents, water-softeners and/or organic boron-containing compounds as 
disclosed in J P KOKOKU No. Hei 1 -57895 ( = U.S. Patent No. 4,500,625). 

5 Examp es of water softeners include polyphosphate acids and sodium, potassium and a-n^s 

arid and ammonium potassium and sodium salts thereof. ^^irs 

VheopZum Amount of the water softener varies depending on the chela, ng ability * ■ 
softener' theZrdness and the amount of hard water used, but the amount thereof in genera, range. .from 
OoT to 5?r b y weight and preferably 0.01 to 0.5% by weight on the bas.s of the total weight I of the 
developer practicaHy used. If the amount of the softener is less than, the lower ton* the desired I effect 
cannot be antSpated. while if it exceeds the- upper limit, images are adverse.y affected and cause color 

""VeZZcel the developer and repienisher used in the invention" is water, but they may optionally 
comDrise other various additives currently known in the art n f 
9 It s Deferred to prepare the developer and repienisher in the form of stock solutions having contents o 

^Th? Pn^r^vXe^subiected to post-treatments with, for instance, washing water a 

^eloping machines for PS plates for the purpose of 
rationanza o V n a^SSLdtortion of the plate-making operations in the fields of plate making or printing 
ndustrieTThe automatic developing machine of this type generally compnses a develop.ng zone and a 
ySZZZ^Z^ ™* specificaHy it comprises a device for conveying PS plates to be ^ 
baths filled with various processing solutions and spray devices, where.n an imagew.se exposed PS plate s 
%£^^ZS£Z«* processing solution, sent up by a pump, thereon through a spray "ozzlewMo 
fhe^S plate is horizontally conveyed. Alternatively, there has recently been known a method in wh.c .an 
^agewise exposed PS P ,ate is developed by conveying the plate while it is dipped ,n a bath ,ne « 
processing solution through the action of dipped guide rolls. In such an automat.c processing, the PS plate 
can be processed while supplementing replenishes to the corresponding processing baths ,n proportion to 
the amount of the processed PS plates and the operation time. m 

TheTthoQ aphic printing plate prepared from a PS plate which makes use of the aluminum substrate 
brush m«lSd of the present invention hardly causes, on a printing press, background 
con amSn a d narrowing and/or collapse o, the shadowed portion thereof ever . when ' only a sma 
amount of dampening water is used. Therefore, the printing plate can easily be handled even by an 
?n™Sence^ I petson'and can stably provide high quality copies as compared with conventional l.thog- 

raP The Pri n 0 d a of S the present invention will further be explained in more detail with reference to the 
follolg non-nmitative working Exampies and the effects practically attained by the present invention wil, 
also be discussed in detail in comparison with Comparative Examples g.ven below. 
All "%" are by weight, unless otherwise indicated. 
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Example 1 



An aluminum plate of JIS A 1050 having a thickness of 0.24 mm was subjected to a brush-graining 
treatment us.ng two kinds of rotary nylon b.ushes detailed below, while supplying, to the surface of the 
plate, a suspension comprising particles of pumice stone having an average particle size of about 21 urn 
dispersed in waler. The first brush had a bristle length of 100 mm, a bristle diameter of 0.95 mm and a 
bus e-implantation density of 70 bristles/cm^, while the second brush had a bristle length of 80 mm a 
bristle diameter of 0.295 mm .and a bristle-implantation. density of 670 bristles/cm*. The diameter of the first 
and second brushes (including the bristles) was 40 cm. These two brushes were both rotated at 250 rpm 
After suff-aently washing with water subsequent to the brush-graining, the plate was etched, by immersing 

lllvZ- h * k * !° ,Uti0 " * 60 ' C f ° r 2 ^ seconds - f °»PWed by washing with- running -water, 
neutra Ization and washing w.th a 20% nitric acid solution and water-washing.. The aluminum, plate was then 
electronically, surface-roughened in a 1%. aque.pus nitric acid solution at an anodic voltage, V A of 12 7 V 
such that the .quantity of electricity at the anode time was 160 coulomb/dm^ using a sinusoidal alternating 
teZ of U 7h 8 p ^ S t!P e ' 6 suriace rau 9hne SS .thereof : was,determined to be 0.79 um (expressed in 
terms of. the^ Raun.t). Thereafter, it was desmutted. by immersing, in a 1% aqueous sodium hydroxide 
solution at 40 - C for 30 seconds and then in a=30% su.furic acid aqueous solution at 60,C for 40 seconds 
andanod.zed in- a,20%- aqueous solution of sulfuric acid at a current density, of 2 A/dm* so that the 
thickness of the resulting anodized layer was 1.6 g/m? to give an aluminum substrate .... 

^LTTT g t C T' m L S0 ^ l0n haVi " 9 the ,0,lowin 9 imposition was applied onto the surface of the . 
substrate thus treated and dried at 80' C for 30: seconds. ............ 

The coated amount of the underlying coating solution (weighed after drying) was found to be 30 mg/m*. 



Underlying Coating Solution 


Component 


Amount (g) 


aminoethylphosphonic acid 


0.10 


phenylphosphonic acid 


0.15 


^-alanine 


0.10 


methanol 


40 


pure water' 


60 



Thus, a substrate was prepared. • 

dri J h riin" 9 r 1 ; SenSitiVe SOlU,i ° n haVin9 the f0 " 0Win9 com P° si ^n was applied onto the substrate and 
Z! h l 1 1 w T ! t0 9 ' Ve 3 P° si,ive - workin 9 PS plate. The coated amount of the solution 

(weighed after drying) was found to be 1.7 g/m 2 . ... 
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Light-Sensitive Solution 

Amount (g) 

Component 

ester of 1. 2-d iazonaphthoqu inone-5-su 1 f ony 1 chloride 0.45 
with pyrogallol/acetone resin (product disclosed 
in Example 1 of U.S. Patent No. 3,635.709) 

cresol/formaldehyde novolak resin (m-/p- ratio: 6:4; 1.1 
weight-average molecular weight 3.000; number- 
average molecular weight 1.100; unreacted cresol 

content 0. 730 , , 

m-cresol/formaldehyde novolak resin (weight-average 0.3 
molecular weight 1.700; number-average molecular 

weight 600; unreacted cresol content IX) 
poly[N-(p-aminosulfonylphenyl)acrylamide-co-n-butyl 0.2 

acrylate-co-diethylene glycol monomethyl ether 
methacrylate] (molar ratio of monomers = 40/40/20; 
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weight-average molecular weight 40.000; number- 
average molecular weight 20,000) 

p-(n-oclyl)phenol/formaldehyde resin (the product 0.02 
disclosed in U.S. Patent No. 4,123,279) 

naphthoquinone-1, 2-diazide-4-sulfonic acid chloride 0.01 
tetrahydrophthal ic anhydride 0l 
benzoic acid 

0. 02 

!S 4 - [p - N - N -bis(ethoxycarbonyl m ethyl)aminophenyl]-2, 6- 0.01 

bis(trichloromethyl)-s-triazine 

4-[p-N-(p-hydroxybenzoyl)an 1 inophe n yl]-2.6-bis(tri- 0.02 
chJoromethyl)-s-triazine 

2-trichloromethyl-5-(4-hydroxystyryl)-1.3.4- o. 01 

25 oxadiazole 

dye. Victoria Pure Blue BOH whose counter anion is 0.02 
3o exchanged to 1-naphthalenesulfonate anion 

Modiper F-200 (a fluorine atom-containing surfactant 0.06 
available from Nippon Oil and Fats Co.. Ltd., a 30% 
by weight solution in a mixed solvent: methyl ethyl 
ketone/methyl isobutyl ketone) 
Megafac F-177 (a fluorine atom-containing surfactant 0.02 
available from Dainippon Ink and Chemicals. Inc.; a 
20% by weight solution in methyl isobutyl ketone) 
45 methyl ethyl ketone 

15 

l-methoxy-2-propanol 1Q 

the method disclosed in Example 1 of J.P. KOKOKU No Sho 61 28986 WV™* according to 

meJtfde famp Ts ^^7^ h ^ * * ^ *> «»« from a 3 KW 

* in an automatic Sevelopintmach ne s °S "«SS T TJT^ 5 ° SeC ° ndS 3nd then P™** 
supplied with a 5.26% l^S^Z^W^^ JS^ T FUji Ph ° t0 R ' m C °" Ud > which was 
as a developer and FR-3 (^^^^^^ 5??^ T f °" N *° °' ^ 
so,t,on. The retina graphic prin tin 9 p.ate was allow^ to'^^ £ 
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10 



press to evaluate the quality thereof. Hidelberg Co., Ltd. as a printing press 

in the printing operation, there ^ e ^^°jCxoF^ Co.. Ltd.) as dampening water and Mark 
EU-3 (diluted 101 times with water; ava f^^'^/^ts a ping Ink.. 

Five New Sum! Ink available from Toyo IJ M g. Co.. * d lhe litllogi aphic printing plate was 

The dampening water * 1h 'J "Semination, of the non-image area with the ,nk 

obse,ved with naked eyes to J^'^T!.. completely free of contamination; B ... 

which was evaluated according o the D ...contaminated. 

opened; C ... slightly narrowed; and D ... ed upon using a lithographic printing plate 

jlz^zzzzz. smjt- « - - - - - 

by ,„s method ol IM pres.™ inv.mion. hardly caused ^ k 9'~ na dampening wis, »as used. The 
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are summarized in the following Table 1 
Examples 2 to 6 



35 



The same procedures used in Example 1 were == %TJ^^^ 
to brush graining while using combinations ^^^^^ brushes selected from two kinds 
bristles (bristle diameters of 0.95 mm. 0.72 ™ f^l™^ ™ 21 mm) detailed in Table 1 . The diameter 
of those having fine bristles (bristle ^^^^^^^ had a bristle length of 100 mm 
of the brushes including ^^^^J^^X^ ^ ile each °< the 8econ ? Trtl 
S nSTSj^ ^^d i^n 25E of 6^0 and 1000 bristles.m, respect.ve.y. The 
results obtained in these Examples are listed in Table 1. 
Comparative Examples 1 to 5 

and the results thus obtained are summarized >n Table 1. 
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w 



is 



so 



Table 1 

Combinati on of Brushes Surface 
First Brush' Second Brush Rough- 
ness 



Bristle Length (mm) 



■ 0.95 0.72 0.57 Q. 295 
Examp 1 e 



1 
2 
3 
4 



0. 79 
0. 78 
0. 74 
0. 71 



Backgro- 
und Con- 
taminat- 



0- 21 Ra (um) t ion 



B 
B 
B 
B 



Narrow 
ing of 
Shad. 
Port. " 

A 
A 
A 
A 
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30 



35 



40 



45 



5 

6 

Comp. Ex. 
1 * 
2 
3 
4 
5 



0. 69 
0. 63 

0. 82 
0. 76 
0. 70 
0.43 
0. 35 



A 
A 

D 
C 
C 
A 
A 



A 
A 

A 
A 
A 
C 
D 



»: This indicates that each corresponding brush was used. 
1): Narrowing of shadowed portions. 
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Examples 7 to 9 and Comparative Examples 6 and 7 



summarized in Tables. eombrnalrons of brushes ana tire results thus obtained are 
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Table 2 

•Cognation and No. of Brushes Surface Backgro- N.rrow 

First Brush Second Brush Rough- und Con- ing in 

»,-..« u l. ePg th"(M) ness taminat- Shad. 



0.72 0. 57 0.295 Ra Um) ii°£ \£2lL 



Example 
5 
7 

8-5 1 



1 1 

2 1 



9 

Coop. Ex. 
6 
7 



1 1 



0.69 A A 

0.70 A A 

0.71 A A 

0.73 A A 

0.72 C A 

0.37 A C 



The res* shown in Ttt*. 1 and , ™J^™££tt?£3££ 

, 0 9 which mad. use of the substrates prepared to**™ "^inmion and narrowing or coliaps. of 



Claims 



,. A method o, p,.par,n 9 an administrate = ,p* P^ 
step which comprises surface-roughening an aluminum plate wn 
bristles have different diameters. 

in the holes of the base; or a channel roll type brush. 
, The method o, Cairn 2 wherein the brush composes n y ,on «— having a bhstie « g ,h ran g ,n 9 „.m 
10 to 200 mm as determined after implantation, 

bristles/cm 2 . 

, The method o, oiaim , wherein the two " « "^"E^ 5^ 

rr-l^rn^Trr^ mm: - *e b~sh used ,n the tina, 
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brush-graining process is the second brush. 



l* m T °? ° , , 5 Wh6rein ,W ° ki0dS ° f brUShes a,e ,he fi,5 « brush whose bristles have a 
dimeter of no. less than 0.64 mm and not more than 1.00 mm and the second brush whose bribes 

S^h'n * "° X ' e T than - 0 mm 001 m ° re lhan P 3 ° a " d ^ brush usedTthrt S 

biush-grauiing process is the second brush. 

7. The method of claim 5 wherein the number of the first brushes used ranges from 1 to 10 and the 
number, of. the second brushes used ranges from 1 to 3 • • 

B ' cZnT,T 6 °\ Cl3im ,! Whe,ein b »' ush -9'aining process is carried out using a slurry which 
compnses an abrasive having an average particle- size of from 15 to 35 u dispersed in water in a 
concentration ranging from 10 to 70% by weight. M a 

75 9 ' m^7^r- ¥rn \ Wf T? in ^-O^W I?™*" * carried out till the center line average height 
(Ra) of the aluminum plate falls within the range of from 0.5 to 1 .0u. 

1 °" I?H,r th0d K° f C ' aim 1 Wherein " furth8r com P rises > after the brush-graining process, an e'tectrolyticallv 
surface-roughening process and an anodization process. eiectroiyt.cally 
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FIG. I 
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